Data are means f SEM.
Although compression artifacts were seen to some extent in the needle biopsies fixed in carbonated formalin, there was considerable improvement in the quality of the slides, indicating that the use of carbonated formalin for fixation of small lung biopsies is worthwhile. Larger pieces of lung fixed in carbonated formalin solution showed no significant improvements compared to specimens fixed by immersion in non-carbonated solutions. Presumably, CO, is released at the l u n g h i d interface so that fixative diffusing deeper into the tissues is no longer supersaturated with carbon dioxide. Specimens in group 2 were placed in sealed jars for an hour prior to opening to the atmosphere in the hope that adequate penetration of supersaturated formalin through the specimens might occur. No significant changes were noted between groups 1 and 2. This may be due to excessive dead space in the jars preventing adequate pressurization or due to Ioss of elasticity of specimens by fixation prior to release to atmospheric pressure. These results confirm the utility of carbonated formalin as a fixative for minimizing tissue collapse in needle biopsies of lungs. Furthermore, these results indicate that the useful effects of expanding lung tissue using fixatives supersaturated with CO, diminishes with larger sample sizes. 
Canine Splenic Sarcomas with an Osteosarcomatous Component
R. M. SMOLOWITZ AND J. L. CARPENTER Extraskeletal osteosarcoma in the dog is rare' and primarily involves connective tissue of limbs or sites of Spirocerca lupi infection of the esophagus. Records and tissue sections of canine splenic sarcomas, which had occurred between 1966 and 1987, excluding cases of splenic hemangiosarcoma and lymphosarcoma, were obtained from the files of Angel1 Memorial Animal Hospital (AMAH) and reviewed. From this group of tumors, splenic sarcomas with an osteosarcomatous component were diagnosed in 14 dogs aged 8 to 15 years (mean 12).
Small breeds were more often affected than large breeds. Sex predilection was not apparent. Most dogs presented with lethargy, decreased appetite, and an enlarged abdomen. All had a palpable midabdominal mass that could be seen radiographically. In two cases, radiographs also revealed bonedensity stippling within the mass. Physical examination and radiography disclosed no other primary sources of the tumors. Twelve dogs were splenectomized three had thorough necropsies. The complete skeleton of one dog at necropsy was studied by radiography. Serum alkaline phosphatase (SAP) measurements were recorded on eight of 14 dogs and ranged from 203 to 7 18 IUAiter (normal, 5-125 IUIliter).
Gross examination revealed a solitary large multilobulated mass within the parenchyma of each of the 14 spleens without intrasplenic site predilection (Fig. 1) . The largest intrasplenic tumor was 26 x 22 x 11 cm; the smallest was 4.0 x 3.8 x 3.5 cm. Tumors were white to tan with foci of necrosis, hemorrhage, and variably-sized cysts that contained reddish gelatinous fluid. Regions of the tumors varied from soft to hard; the latter sometimes had gritty foci. Metastasis to the liver occurred in nine of 14 dogs. Direct invasion occurred in other organs: pancreas, three; omentum, three; mesentery, one; duodenum, one.
Microscopically, tumor cells frequently formed interweaving fascicular (Fig. 2) and solid patterns and rarely a whorling pattern. The amount of osteoid produced varied greatly between tumors and within different areas of the same neoplasm. The intercellular osteoid was eosinophilic, stained blue with Masson's trichrome, and varied from fibrillar to a homogeneous substance that in some areas formed distinct lacunae containing neoplastic cells ( Fig. 3) . Mineralized osteoid was seen in only three of the tumors. Cysts of variable size and shape were seen in 12. Many cysts were partially lined by flattened tumor cells and often resembled cystic lymphatic spaces. Cavities appeared to result from abundant interstitial fluid and only partially from tumor necrosis because cell debris was minimal. A hemangiosarcomatous component occurred in two of the neoplasms and metastasized to the liver in one ofthe dogs. Cartilaginous matrix was found in one tumor.
Neoplastic cells were predominately stellate with eosinophilic wispy cytoplasm; others occasionally were fusiform. Nuclei were irregularly oval to round and often contained only one nucleolus. The number of mitotic figures ranged from 11 to 110 (mean 40) per ten high power fields.
Multinucleate giant cells occurred in variable numbers in all tumors. Many multinucleate cells were small and contained two to four nuclei and were usually unassociated with osteoid ( Fig. 4) . These cells had nuclear features similar to the other tumor cells and therefore were assessed as neoplastic giant cells. Other multinucleate cells were very large and contained numerous nuclei and abundant cytoplasm. These giant cells were most often associated with osteoid and generally appeared benign, suggesting that they may have Splenic mesenchymoma with interlacing fascicular pattern of fusiform cells. A similar region examined by transmission electron microscopy was diagnosed as a poorly differentiated mesenchymal tumor. Another region of the same tumor had osteosarcomatous differentiation. HE. Fig. 3 . Osteosarcoma with islands of non-mineralized osteoid and a multinucleate giant cell; same splenic mesenchymoma as Fig. 1. HE.  Fig. 4 . Mesenchymoma of the spleen from an 1 l-yearold collie-cross. Small multinucleate giant cells (long arrows) scattered among fusiform and stellate cells. Foci of malignant bone formation were found elsewhere; only traces of osteoidlike intercellular matrix are shown (short arrow). HE. been osteoclasts. Whether there were one or two populations of neoplastic multinucleate giant cells was not firmly established, but their consistent presence is unlike most canine osteosarcomas that arise in bone. 4 In one reported instance, multinucleate giant cells associated with tumor osteoid were a feature of an extraskeletal osteosarcoma located in forelimb musculature.'
Recent investigations have demonstrated that it is possible for a single tumor to comprise two distinct cell types as seen in the mixed thyroid carcinoma.2 A similar situation may be present in the three tumors in which hemangiogenic or chondrogenic components occurred in addition to the osteogenic component. During the microscopic search at AMAH for canine splenic sarcomas with an osteogenic component, other splenic sarcomas were found that were either undifferentiated or that had a variety of cellular differentiation along with areas of unclassifiable cells. Some sarcomas had variable combinations of differentiation that included leiomyosarcomatous, fibrosarcomatous, liposarcomatous, chondrosarcomatous, and rhabdomyosarcomatous components. Four sarcomas were selected for transmission electron microscopy (TEM)-one unclassifiable by light microscopy, one with a large unclassifiable component that also had an area of osteosarcomatous differentiation, and two that resembled leiomyosarcomas or, less likely, fibrosarcomas. All four tumors, including the unclassified area of the tumor that had an obvious osteosarcomatous region elsewhere, were interpreted by TEM to be poorly differentiated malignant sarcomas.
Primary sarcoma of the canine spleen with an osteogenic component is a rare and interesting finding. No splenic progenitor cell has been identified from which these tumors could develop. Our opinion is that such tumors originated from malignant primitive multipotential cells and should presently be simply classified as poorly differentiated mesenchymal sarcomas, or alternately, mesenchymomas with specification of tissue differentiation.
